June 17, 1952 

R. H. HIEGER 

2,600,650 

CARBURETOR ECONOIZER ECHANIS 

Filed Match 26, 1949 

INVENTOR. 
ober . Nl'eC/r 

ATTORNEY, 



Patented June 17, 1952 ....... 2,600,650 

UNITED. STATES PATENT OFFICE 

2600,650. 
CARBURETOR ECONOMIZER MECHANISM 
Robert H. Hieger, Detroit,.Mich« 
Application. Match 26, 1949, SerialNo. 83,687 
6 Claims. (CI. 261m69) 

1 
This:invention relates .to., Carburetors for interr 
nal combustion englues; and. more particulaly: 
to an economizer meihanism-to enable the: 
carburetor fo supply fuel:: fo: the: engi.ne: in. in- 
creased quantity fo incriase the: power., theraofï. 
when neede.d. 
iViany commercial carburetors as now cour 
structed: include a device; usually referred fo: as: 
the power jet or' economizer; which includes, a: 
valve controlled by-a piston- or diaphagm sub;- 
jected to the vacuum, in ihe intake manifold..to 
incriase the rate of fuel supply fo the carbuetor, 
and thereby- enrich ihe_ fuel-air mixture, when, 
the throttle fs in or. near its.fully open posiiiom 
Such device fs nicissarily subject to leakage;. 
which may risult ' in.. drawing: excess fuel inio ihi 
induction.passage at.times: when if- is:no_wanted,. 
thereby unduly enriching the mixture;, with-.loss: 
of gasoline economy. 
Leakage. through the economizer: may r.es.ul: 
from defectiii.operation:of the:economizer ialve 
either because of wear due fo vibration or: be 
cause corrosion or the presence of. foregin mat 
ter such as grit prevents, it  from seatinglropely,. 
Defective operation of, ihe economizer= ma: 
also result from a defective valve spring, 
if the economizer valveisdisignid  fo. open at. a 
suction in ihe. manifold off,_ say;. seven inches: of 
mercury, it may open at..a-lower or'a.highi sucs- 
tion, causing either a waste of fuel or faulty, op 
eration, of the englue, 
Defectivi oieraiion of the economizer may: rir- 
sult from various other, causes; and fs: diiïicult  
fo detect, sinci commercial iarburitors are so. 
constructed that if fs imppssible, without  disai 
sembting the carburetor, fo apply a- measuredl 
amount, of suction to the fuel:ourlet thereof aride: 
fo the vacuum, connection, and. measure, the re- 
sulting fuel flow. Also, if. leakage: fs  round- or 
suspected, it fs difficult fo remedy by means-of 
ordinary shop tools. 
An .object of the present invention fs fo pro- 
vide a carburetor comprising, economizer mecha- 
nism having imiroved means for preventing 
leakage of fuel therethrough. 
A further object of the invention fs to provide 
an economizer wherein the valve fs readily re- 
placeable and which will hot offert get out of 
proper working order 
A îurther object of the invention fs fo providi 
a carburitor wherein thi economizir-unit, may 
readily be withdrawn for testing-, cleaning and 
adjustment. 
A further object of the invention fs fo pro- 
vide iconomizer mechanism which fs usable in 

known iypes: of carburetors: in substitution for. 
the corresponding miihanism_originally suppliec[ 
with the carburetor.- 
2 ïurther object fs ho provide an: economize: 
5 motor ' hot raechanically, connected: fo the accel:- 
era-tion pump: and" wherein all of the parts are: 
containic[' in_ an assimbled: unit which can 
insiallid in the iarburiior as such,, and, can. be 
removed, from the carburetor, and: tested: as: a 
10 unit. 
Furtherobjects and:advantages oïthe fuient- 
tion will be apparent from. the following' descrip- 
tion, taken in ionniliion with the appended: 
drawing, in: which: 
15 Fig: 1. fs : digrmmtic view. of . crburetoz: 
and the. fuelsystem thereof showing; On an ene 
larged sca-le;, the device, of: the present invention 
incorporated  therein. 
lig. 2 fs an. enlarged sectional view of. the , 
2O economAzez unit and ifs aSSOliated' parts, 
Fig. 3 fs: a plan viiw. off the device': shown in 
 It. fs fo' be: understood tha the invention fs 
not limited: in_ ifs application to the detufls of: 
25 construction and arrangement.° of parts  itlusr. 
trated in ihe' accompanying: drawing, since, the: 
invention-fs iaiable of other embodiments: and: ' 
of being practiced or carried out in.:iario.us.ways.. 
Also it fs to be. undirstood:that - the. phraseotogy 
3o or terminology employed: hezein fs for- the pur 
pose. of description and hOt: of - limitaiion. 
This application, disilosis: a deiice of. the same . 
general, type as that disclosed in. Hiegir: and: 
Keller Pat: No. 2,537,34, dated January 9, 1951 
35 The cazburetor shown ir the drawing fs of-: the 
downdraf.t: type commonly used:with automobile. 
inginis, bui. may be of any.. known or suiiable " 
construciion. It comprises- . body $ foaing: 
induction passage which includes an air= inle.t. 
4o a main. venturi 2, and a mixture ourlet :. de- 
signed to be: connected to,the iniake ma:nifi!d.' of: 
an internat combustion ingine, not sho_wn. The 
inductionpasage fs controlled in the:usual man- 
ner by a manually operated throttle valve 
45 Usually an. air cleaner; such as fs indilated: 
franentarfly at  ., fs connecied fo ihe airdnlet. 
Fel fs supplied to the induction passage ïr.om 
a reservoir 2} which in. thi ixample shown, fs 
a float chamber having a float 2 therein, which: 
5O actua.tes a fuel valve 2 oontrolling a fuel-inlet 
2 leading from any suiiable source of supply. 
Thence the fuel flows through a passage 28-to 
the main fuel nozzle , whiih discharges at the- 
throat of the main- venturi 2.. In the example 
55:shown-, a second venturi -is provided: to- form 
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a discharge member for the main nozzle. A 
metering orifice 36 is provided in the passage 28, 
as is the usual practice, and an idling fuel pas- 
sage (hot shown) of any suitable construction, 
may lead from the passage 28 to discharge ad- 
jacent the edge of the throttle 6 when the same 
is in closed position. Suitable acceleration pump 
mechanism, as well as check valves, vents, and 
metering orifices may be provided, as known in 
the art. 
The economizer mechanism comprises a cylin- 
der 38 connected by a duct 46 to the induction 
passage of the carburetor posterior to the throttle 
J6 when the same is in closed position. A piston 
42 in the cylinder is thus subjected to the mani- 
fold vacuum, which tends to more it upwardly. 
A push rod 44 is fixed to the piston 42 and ex- 
tends downwardly therefrom, terminating in a 
shoe 46 which acts as a seat for a compression 
spring 48 which yieldingly urges the shoe down- 
wardly against the force of the manifold vacuum. 
The structure thus far described is old. 
The lower portion of the economizer mecha- 
nismcomprises a casing 56 which may be formed 
integral with the lower wall of the fioat cham- 
ber. 26, as shown, or may be formed as a sepa- 
rate part. The casing 56 is of tubular form and 
has a closed lower end. 
Seated in casing 50 is a body member 52, hav- 
ing a tbular extension 54 which is externally 
threaded at 55 to engage corresponding threads 
in the bore of casing 56, to permit the body 52 
and its associated mechanism to be withdrawn 
and replaced as a unit. The lower end of the 
bore 56 of extension 54 is closed by a threaded 
plug 57 which forms a seat for a compression 
spring 58. The plug 57 may be aperured and 
slotted in the known manner. An annular fiange 
or septum 60 extends inwardly of bore 86 and 
forms a seat for a ball valve 62, which is held to 
the seat by spring 58. The upper surface of body 
52 may be provided with screwdriver slots 63. 
The upper end of body 52 is eniarged as shown, 
and is Provided with a peripheral fiange 64 which 
seats against a corresponding fiange 66 formed on 
the lower wall of the fioat chamber. A gasket 
68 may be provided between the two fianges to 
prevent leakage. 
The upper end of bore 56 opens into the fioat 
chamber 26 below the fuel level therein, which is 
indicated by the broken line 76 in Fig. 1. In the 
upper end of bore 56 is mounted a bored plug 72 
of generally triangular cross-section, but having 
its corners rounded to permit it to be driven into 
the bore 56 with a driven fit, as indicated in Fig. 
3. The plug 72, and the body 52, are preferably 
formed of material such as brass, which will re- 
slst corrosion by gasoline or by the acids con- 
tained therein. 
Within the bore of plug 72 is mounted a plong- 
er 74 designed fo be moved downwardly by shoe 
46, and urged upwardly by a compression spring 
76 the upper end of which seats against a fiange 
78 on the plunger. The lower end of spring 76 
seats against a cup 86 which is driven into the 
lower end of the bore of the plug and which forms 
a guide for the plunger 74. The fiange 78 seats 
against an inturned fiange 82 at the upper end 
of the plug 72, which also acts as a guide for the 
plunger. 
The lower end of plunger 74 is normally spaced 
from ball 62 by a slight distance, so that the ball 
is free to rotate about its own center. 
The exterior of body 52 and the interior of 
fiange 66 are .so shaped as to provide an annular 

4 
chamber 84, which commuicates with the bore 
56 by m.eans of one or more ports 86. The cham- 
ber 84 also communicates with a fuel passage 88 
which leads to the main nozzle 32. A metering 
5 orifice 96 is mounted in this passage. 
In general, the fuel system of the car.buretor 
just described functions in the same manner as 
the fuel systems in known types of carburetors. 
During normal operation of the carburetor the 
] 0 manifold vacuum is sufficiently high to hold pis- 
ton 42 in its raised position, so that valve 62 is 
closed and the entire supply of fuel to the nozzle 
32 passes through metering orifice 36. But when 
the manifold vacuum drops, as when the throttle 
15 J6 is suddeniy opened, spring 48 will more rod 44 
downwardly to a position wherein the shoe 46 
contacts plunger 74. A slight further drop in 
manifold vacuum will cause the plunger to be 
fully depressed, which wfll more valve 62 off its 
20 seat and permit auxiliary fuel to fiow from fioat 
chamber 26 past plug 72 and valve 62 and thence 
through ports 86 and chamber $4 to the passage 
$8, enri.ching the mixture.. 
The economizer mechanism herein disclosed is 
25 particularly resistant to factors tending to cause 
leakage, since the ball valve 62 will ordinarily be 
made of a metal which is resistant to corrosion, 
and its spherical shape enables it o rotate on ifs 
own center to thereby distribute the wear over its 
30 entire surface and prevent the formation of 
grooves such as are often formed in needle valves 
and the like. Also, the ball wfll by ifs rotation 
often dislodge grit or other foreign marrer which 
would otherwise lodge between the valve and ifs 
35 seat. 
If at any rime there is a question whether the 
unit is functioning properly, or if it is desired to 
test the functioning of valve 62 under various 
forces, the entire unit may be unscrewed from 
0 the carburetor. A measured force may then be 
applied to plunger 74 to unseat the valve against 
the force of spring 58. Leakage of fuel past the 
valve 62 may also be tested by the application 
of suction to ports $6, and the apparatus other- 
4. wise inspected and tested. If the unit is round 
not to be functioning properly, the defective parts 
may be adjusted or replaced, and the unit re- 
placed without disturbing its adjustment. 
The fact that the plunger 74 is guided in the 
50 apertures of fiange 82 and cup 86 prevents any 
material misalignment thereof which might give 
fise to binding or other malfunctioning, and the 
ball 62 by reason of its shaPe is incapable of mis- 
alignment. 
55 Although the invention has been described 
with reference to a particular embodiment there- 
of, it may be embodied in other forms within the 
skill of artisans in this art, and is hot limitsd 
except in accordance with the terms of the fol- 
60 lowing claims. 
1. An economizer system for a carburetor haw 
ing an induction passage with a throttle oper- 
atively rranged therein, a fuel reservoir, a fuel 
65 conduit ]eading from said reservoir to said pas- 
sage and provided with a calibrated orifice; said 
economizer system comprising an economizer 
body formed with a fuel passage leading from 
said reservoir toward said induction passage nd 
70 by-pssin said orifice, a valve seat with n 
opening fomned in said economizer body p- 
sage, a free-to-rotate ball apted to seat at 
said seat to COl]trol said opening and economizer 
passage, a pring adapted to urge said bal! 
ï5 against sid seat o close said opening, a pusher 



2600,650 

member responsive to:pressures withïn the car 
buretor induction passage, on- the downstream 
side of the thrttle . nd terminating aV  pre 
determined': dlstnce from saïd ball nd  aapteoE 
te exert fox'ces, p.hing-sad: batl, awsy- from si- 
seat to open., said opening al. ptger membe 
opeaivety inteposed: between saia pusher 
member and said ': bal, l to transmit pushing 
forces there, said plunger member having 
tength scient to. bring said ball nto its fly 
open positlOll hen: the pusher member, mo.ves 
in i lty extended position, bat.. insufficen. 
 bridge the distance beeen said ball and said 
pusher member in the retracted position of said 
member, a separate spng adapted to urge sad 
pluge» aaF from. sai. ball:, an sp m,nS- for 
sai .plunge to. limt the- movement er«e$ 
axa hm said. ball. . a pesi.tion:w.here there::is. 
a pedëermined ctearance at:beth, ends. e/sid, 
piéger, beteen said.: pt]nger' and the/ball  as 
el,L as between e plunger and  the: pushe, 
mber. 
2. The construction defined in the preceding 
claire 1, with guioEng means for said ptger 
provided adjacent both ends thereof ud re- 
strainug i movement to movemen along a 
line passing through the cenr of said ball in 
the ctosed position thereof. 
3. An economizer system for a carburetor 
having an induction passage with a throttle 
opera.tivety arranged therein, a fuel reservoir, a 
fuel conduit leadug ïrom said reservoir to said 
induction passage and provided with a catibrated 
orce; said economer system comprising a 
second fuel conduit teading from the reservoir 
to said induction passage by-passing said orifice, 
an economizer body having a bore and inter- 
posed iuto said second fuel passage, a valve seat 
wi an opening formed in said bore and divid- 
ing the same in two section, the first stion 
communicating with said reservoir d the sec- 
ond section communicating wi the discharge 
side of said second fuel conduit, a free-to-rotate 
ball arranged within said second section and 
adapted to cooperate with said valve seat to close 
and to open said opening, a coil spring aranged 
within said sond section and gng said ball 
toward i closed position, a pher member 
responsive  pressures in the induction passage 
on the downstream side of said throttte and 
movabte in response to said pressures within a 
predetermined range at the economizer body to 
provide pushing forces to open said ball, a 
plunger member operatively interposed between 
said pusher member and said ball to transmit 
pushing forces thereto, said ptunger member 
having length scient to bring said ball into 
i futty open position when the pusher member 
moves into i fly extended position but in- 
sufficient to bridge the distance between said 
ball and said pusher member in the retracted 
position of said member, a separate spring 
adapd to urge said ptunger away from said 
ball, and stop means for said ptunger  tirait 
the movement thereof away from said ball to a 
position where there is clearance ai both ends 
of said plunger between said ptunger and the 
ball as well as between the plunger and the 
pusher member. 
4. An economizer system for a carburetor hav- 
ing an induction passée with a throttle oper- 
ativety arranged thereu, a fuel reservo, a fuel 
conduit leading from said reservoir to said - 
duction passage and provided with a catibrated 
orifice, said economer system comprising a 

second: fuel conduit leading from tl]e reservoir 
to i induction passage by-pass£ng .said orifice, 
an eeonomizer body having a bore and inter- 
pesed :into' said secnd fuel passage, a vtve seat. 
5 ' vith an. opening f6rmed in said bore and: diVïd- 
ilg. the saine: into two s:ections, the first sectio 
com:mmicating witb sid reservoir and: tle sec« 
on « section-communicating wit tlie dischage 
side of sid-secend fuel ëonduit, a fï'ee-to-r0ate: 
10 .; ball:arranged wthïu said second section and 
a4ped te seat at saïd- valve seat to: ctbse and 
to open sad opening, a coil spring arranged 
wïthoEn said second section änd .rgng' said. ball 
toa.rd: ifs. ctosed psïtion,  pusher member 
15  :responsi¢e' tO pressures, in the i:ndsction passage 
on the: onstrem :skie of. said throttte and 
mësbl  thereby wïthin, a predetermined: dis- 
tane range at. tlie economizer: body to provide 
pushin forces to open said. ball» a ptunger mem-. 
2, .be operativetF mou:nted, within said first section 
of' he:bore t more löng a line passing' through' 
the center of said: ball in'. tlie closed posïti0n 
thereof, and a separate spring associated with 
said ptunger and adapted fo urge the saine away 
25 from said ball. 
5. An economizer system for a carburetor hav- 
ing an induction passage with a throttle operative 
arranged therein, a fuel reservoir, a fuel conduit 
teading from said reservoir to said induction pas- 
0 sage and provided with a calibrated orifice; said 
economizer system comprising a second fuel con- 
duit teading from the reservoir to said induction 
passage by-passing said orifice, and economizer 
body having a bore and interposed into said sec- 
5 ond fuel passage, a valve seat with an opening 
formed in said bore and dividing the saine into 
two sections, the first section communicating 
with said reservoir and the second section com- 
m%micating with the discharge side of said second 
40 fuel conduit, a free-to-rotate ball arranged with- 
in said second section and adapted fo seat ai said 
valve seat to close and to open said opening, a 
 coil spring arranged within said second section 
and urging said ball toward its ctosed position, a 
5 pusher member responsive to pressures in the 
induction passage on the downstream side of said 
throttte and movable thereby within a predeter- 
mined distance range ai the economizer body fo 
provide pushing forces to open said ball, a plunger 
5O member operativety mounted within said first sec- 
tion of the bore fo move atong a line passing 
through the center of said ball in the closed posi- 
tion thereof, and a separate spring associated 
with said plunger and adapted to urge the saine 
5.5 way from said ball, stop means for said plunger 
to timit the movements thereof away from said 
ball to a position where there is ctearance between 
said plunger and the ball as welt as the ptunger 
and the pusher member; said plunger, ptunger 
6o spring, and the stop means being insertable and 
removable from said first section of the bore as 
a unit. 
6. An economizer system for a carburetor hav- 
ing an induction passage with a throttle opera- 
;5 tivety arranged therein, a fuel reservoir, a fuel 
conduit teading from said reservoir fo said induc- 
tion passage and provided with a calibrated 
orifice; said economizer system comprising a sec- 
ond fuel conduit leading from the reservoir fo 
70 said induction passage by-passing said orifice, 
and economizer body having a bore and inter- 
posed into said second fuel passage, a valve seat 
with an opening formed in said bore and dividing 
the saine into two sections, the first section com- 
75 municating with said reservoir and the second 
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7 
section communicating with the discharge side 
of said second fuel conduit, a free-to-rotate ball 
arranged within said second section and adapted 
to seat at said valve seat to close and to open said 
opening, a cofl spring arranged within said sec- 
ond section and urging said ball toward its closed 
position, a pusher member responsive to lres- 
sures in the induction passage on the downstream 
side of said throttle and movable thereby within a 
predetermined distance range at the economizer 
body to provide pushing forces to open said ball, 
a plug having side recesses and secured in place 
in said first section of the bore, said plug having 
one open end and one closed end, a cup secured 
at the open end of the plug bore to close the 
same, said closed end of the plug and said cup 
having co-axial openings with the axes of said 
openings passing through the center of the ball 
in the closed position thereof, a plunger member 
mounted in said plug and having ends protruding 
through said openings and moving therein along 
a line passing through the center of said ball in 

10 

8 
the closed position thereof, a shoulder on the 
portion of said plunger member housed within 
said plug and at such location that it serves as 
stop means for said plunger in its movement away 
from the ball ata position where there is clear- 
ance between said plunger and the pusher mem- 
ber as well as between the plunger and the ball. 
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